Background: Competition in the banking industry has been an important topic in the scientific literature as researchers tried to assess the level of competition in the banking sector. Objectives: This paper has an aim to investigate the market structure and a long term equilibrium of the banking market in Bosnia and Herzegovina nationwide as well as on its constitutional entities as well as to evaluate the monopoly power of banks during the years 2008-2012. Methods/Approach: The paper is examining the market structure using the most frequently applied measures of concentration k-bank concentration ratio (CRk) and Herfindahl-Hirschman Index (HHI) as well as evaluating the monopoly power of banks by employing Panzar-Rosse "H-statistic". Results: The empirical results using CRk and HHI show that Bosnia and Herzegovina banking market has a moderately concentrated market with a concentration decreasing trend. The Panzar-Rosse "H-statistic" suggests that banks in Bosnia and Herzegovina operate under monopoly or monopolistic competition depending on the market segment. Conclusions: Banks operating on the banking market in Bosnia and Herzegovina seem to be earning their total and interest revenues under monopoly or perfectly collusive oligopoly.
Introduction
Banks have an ultimate goal to create loans enhancing the financial flows in the economy generated from the collected deposit base. Having the role of the financial intermediation the financial system should by definition enhance efficiency and competitiveness on the financial market.
The wealth and the profitability of banks' customers is highly affected by the competition on the banking sector through the tendency of lowering the products and service costs (Ritter, Silber, Udell, 2014) .
Competition has been in the scientific and practical focus in the past decades, not only in the banking but also in other business industries around the world. Most of the previous research focuses on the competitive behaviour in one or several countries, using the respective baking industry data sets (Abdul Majid Even though the existing literature does not unfold a unique approach towards the problem of competition on different banking markets, several approaches are common to most of the research. Bikker and Haaf (2002) note that the existing literature on measurement of competition can be divided into two major groups (a) Structure-Conduct-Performance (SCP) paradigm and the efficiency hypothesis (EH) paradigm on one side and (b) a number of formal approaches with roots in Industrial Organization theory.
The SCP methodology analyses if a highly concentrated market leads to collusive behaviour with larger banks which leads to their superior market performance. The efficiency hypothesis here tests whether it is the efficiency of larger banks that enables their superior market performance. The SCP paradigm relates the profitability to the market structure, using the number of banks/companies as exogenous variables in regressions of industrial profitability. The paradigm was criticized due to the theoretical possibility in which an industry has no entry and exit barriers which enables high level of competition in a highly concentrated market (Arrawatia & Misra, 2012). One of the most commonly used measures for competition based on the structural approach is the Herfindahl-Hirschman index (Rhodes, 1993) .
On the other side the non-structural models of competitive behavior have emerged such as Iwata model, the Bresnahan model, and the Panzar-Rosse (P-R) model (Panzar & Rosse, 1982 , 1987 .
In recent years, significant number of research was focused on competition in the banking industry due to the fact that tendencies for liberalization, innovations and merger and consolidation of financial services sector have called for assessing the level of competition in the banking sector (Arrawatia & Misra, 2012). Higher level of bank competition is expected to have a decreasing effect of bank product and service prices, which by theory lead to accelerated investments and economy growth. There are also potential negative effects of the increasing banking competition in the form of the increased risk appetite which may lead to decreasing profitability and efficiency (Mishkin, 2013) .
The main purpose of this paper is to investigate the market structure of banking market in Bosnia and Herzegovina and to evaluate the monopoly power of banks operating in the Bosnian market during the period [2008] [2009] [2010] [2011] [2012] . Ever since the recent war, Bosnian banking market has undergone structural reforms which include privatization, modernization, financial integration, foreign capital inflow and the challenging effects of the global financial crisis. This paper has a primary goal to measure the degree of competition in Bosnia and Herzegovina banking market as well as to investigate the possible impact of the market concentration on competition. The paper also focuses on the comparison of the Bosnian banking market with other banking markets, with regards to the levels of concentration and competition.
Unlike in the European Union where the Economic and Monetary Union (EMU) has generally influenced a significant change of the financial framework, the Bosnian banking market is still to be considered as highly underdeveloped, despite of the fact that majority of the market share is held by the banks in the foreign (mainly EU banks) ownership.
Most of the reviewed literature focuses on the concentration and competition measurement using the Panzar-Rosse model (Panzar & Rosse, 1982 , 1987 . This paper fills the gap in the literature by extending the geographical boundaries of the structural approach and Panzar-Rosse model application on assessing the competition and efficiency on the banking market in Bosnia and Herzegovina, since to our knowledge no similar research using data from Bosnia and Herzegovina has been conducted, with an exception to the study of performance analysis and benchmarking of commercial Banks from Bosnia and Herzegovina (Memić & Škaljić-Memić, 2013) .
The organization of the paper is as follows. Section 2 presents the reviewed literature on the banking competition and efficiency. Section 3 presents the used methodology and data while Section 4 shows the results. Section 5 summarizes the paper with the concluding remark.
Literature review
The first use of the Panzar-Rosse H-statistic was conducted on the newspaper industry.
Several studies have measured the degree of competition and tested the market for equilibrium using structural and non-structural methods. One study used a panel data set covering the period from 1986 -2004 using data from 67 different countries (Bikker, Shaffer, & Spierdijk, 2009) . The study has shown that Panzar-Rose price or revenue functions cannot be used to measure the degree of banking competition, as the authors concluded that the Panzar-Rosse H-statistic needs requires more information costs, market equilibrium and market demand elasticity.
De Rozas (2007) used data reported by Spanish depositary institutions covering the period from 1986 -2005. The study uses 92% of aggregate assets of credit institutions sector, which is fairly representative and comprehensive. Author used the Panzar-Rosse methodology and has shown that the level of competition is higher than reported in the previous literature. Author has also reported that on the Spanish sample in case of large banks the market gets close to perfect competition, and no apparent relationship between competition and market is found.
Italian banking system has also been analysed using data from the period 1988-2000 with the final data set including 104 observations (Coccorese, 2002) . The study uses non-linear simultaneous-equation model with an ultimate goal to identify the degree of competitiveness characterizing eight Italian largest banks. The study shows that the degree of competition on the Italian market is considerable and that there is no conflict between competition and concentration.
One paper evaluated the degree of competition among Italian banks between the period 1986-1996, also employing the Panzar-Rosse H-statistic (Coccorese, 2013) . All of the used banks were classified into of the three groups on the basis of their respective size. The study uses total revenues as the dependent variable, as the models were created for each of the observed years. The results have shown that the model coefficients for the factor prices always positive and statistically significant. The main conclusion of the study is that the Italian banks have operated under the monopolistic competition in the period 1988-1996, and that the banks have been in the long-run equilibrium in only four of the observed years. Vol. Another study assessed the degree of competitiveness in the banking industry of the EU in total as well as the degree of competitiveness in individual countries (Bikker & Groeneveld, 1998) . The data panel used in this study covers the period 1989-1996 and have shown that mainly large banks play a greater role in the financial intermediation process. Their results suggest that national banking sectors in the EU are not identical.
Bikker & Haaf (2000) applied the Panzar-Rosse model to banks from 23 European and non-European countries for the years 1988-1998. They have reported that banking markets in the industrial world are mainly operating under monopolistic competition. They also find that competition and bank size are proportional and that in some countries the competition has increased significantly over time. (2007) reported an empirical assessment of competitive conditions among the major British banks, during a period of major structural change and found a monopolistic competition, Yildirim & Philippatos (2007) used the data from eleven Latin American countries for the period 1993 to 2000 to find that banks appear to be earning their revenues under monopolistic competition, which was proven in many other developed and emerging financial systems. To our knowledge, this is the first research conducted with the aim of measuring competition and efficiency of banks in Bosnia and Herzegovina using the PanzarRosse and HHI methodology. The significance of the research is that it offers an insight into the Bosnian banking market from the competition and efficiency
Methodology

Structural approach: CRk and HHI indexes
The structural approach to the measurement of competition from the SCP methodology has the goal to investigate whether a highly concentrated banking market can create an environment in which larger banks behave in a monopolistic direction. Such a behaviour usually causes collusive behaviour among banks which leads to an incensement of their profits. The SCP paradigm assumes that a higher bank concentration allows a higher degree of cooperation between them such that the banks might set higher prices and consequently gain substantial profits (Bain, 1956) .
The EH paradigm suggests that market structure is determined by the efficiency whereas profits are generated by large firms since the concentration is highly dependent on efficiency. Both the SCP and EH approaches use the same measures of concentrations. These measures of concentrations are k-bank concentration ratio (CRk) and Herfindahl-Herschman Index (HHI).
The Concentration ratio (CRk) shows the level of concentration within an observed industry, measured by the market share held by the substantially small number of firms (banks). CR takes the following form:
Whereas represents the individual market shares of banks on the market. The market shares are usually calculated as the ratio of individual bank's assets to total industry assets. As there are no preset rules for an appropriate value of k, the total number of banks included in the analysis is usually an arbitrary decision (Tushaj , 2010), depending from the goal of the research and the size of the analyzed market. In the existing literature the value of k is most commonly a combination of numbers 3, 5, 8, 10. The CR index may be considered as the concentration curve which ranges from zero to one, whereas the value of zero represents an infinite number of equally sized banks, while the value of one represents the situation in which the k banks create the total industry.
The Herfindahl-Hirschman Index (HHI) is a statistical measure of a market concentration developed by the economists A.O. Hirschman and O.C. Herfindahl. HHI measure has reached a significant level of use ever since it was adopted by the Department of Justice of the Federal Reserve where it was used to measure the effects of mergers on competitiveness. This measure takes into consideration the number of firms (banks) by calculating their respective relative market shares (Rhoades, 1993) . HHI is calculated as the sum of squares of market shares ( )of all individual banks (i=1,…n) taking participation on the analyzed market. This measure does not however take into consideration the geographic dimension of the bank concentration on one market and has been detected as relatively poor and unreliable measure of competition (Bikker et al., 2009; Shaffer, 1993; Shaffer and DiSalvo, 1994) . HHI has the following form: Vol. The P-R model is based on the general equilibrium market model and assumes that banks will use different pricing strategies as a response to changes to their input prices, heavily depending on the competitive environment of the market (Rozas & Luis, 2007).
The reduced form revenue equations (R*) of the market participants are derived from marginal revenue and cost functions and an equilibrium position which assumes zero profit. The zero profit condition is expressed as follows:
where (−) and (−) represent the revenue and cost functions for bank , represents the output of the bank, represents the K-dimensional vector of factor input prices bank , = ( 1 , … , ), represents the vector of J exogenous variables affecting the revenue function = ( 1 , … , ) and represents the vector of L exogenous variables affecting the cost function = ( 1 , … , ). Observing at individual bank level marginal revenues must be equal to marginal costs, as follows:
Therefore the indicator given by the P-R model as elasticities of total revenues of an individual bank are calculated by the bank's input prices (). The sum of such elasticities is called H-statistic, which gives information about the competitive situation on the market, and is given as follows:
The interpretation of the P-R H-statistic depends on its value. Depending on the model, the H-statistic is used to measure (a) competitive environment and (b) market equilibrium.
H-statistic with negative values indicates at monopoly or perfectly collusive oligopoly. Monopoly or perfectly collusive oligopoly assumes that a rise in input prices increases marginal costs and, by setting them equal to marginal revenues, reduces equilibrium output and the bank's revenues. Negative values of H-statistic can also be a product of the so-called operating in isolation whereas only weak substitutes to the product of the analyzed firm exist.
H-statistic with values between 0 and 1 indicates monopolistic competition. In monopolistic competition there is product differentiation between the outputs of the different banks, the profit maximizing banks are confronted with a falling aggregate demand curve and behave like monopolists, which results in equalizing marginal costs and marginal revenues in the equilibrium state. By market exit and entry of imperfect substitutes, the demand curve always shifts in a way that the monopolist earns zero profits.
H-statistic equal to 1 indicates perfect competition in market equilibrium, assuming that the banks' cost functions are linearly homogeneous to the factor prices, the production functions are homothetic, factor prices are exogenous to the individual bank, and the elasticity of the perceived demand of the individual firm is nondecreasing in the number of (symmetric) rivals as well as free market entry and exit (Panzar & Rosse, 1987) .
Panzar-Rosse H-statistic can be used for a long-run equilibrium test with return on assets (ROA) as the dependent variable instead of the revenue or the price regression equation. If the value of H-statistic is lower than 0 it indicates nonequilibrium, whereas H-statistic equal to 1 indicates equilibrium. 
where, -natural logarithm -Interest revenue -factor prices -other bank specific variables -bank total assets -total model error
The second revenue equation uses interest revenues as a dependent variable, and is given as follows:
where, -total revenues
The H-statistic for the two revenue equations will be the sum of the input price elasticities of total revenues or = ∑ =1 (where stands for revenue and stands for scaled). These revenue models have been used in existing literature to assess the market structure and the level of The price equation uses total revenues divided by total assets ( / ) as a dependent variable, and is given as follows:
where, / -total revenues divided by total assets
The H-statistic for the price equation will be = ∑ =1 (where stands for price and stands for scaled). The price model with total revenues divided by total assets has often been used in existing literature (Bikker et 
where, -return on assets, measured as net result before tax divided by total assets
The long-run equilibrium test measures the sum of the elasticity of return on assets with respect to input prices. In the scenario of the H-statistic (in some literature referred as E-statistic) taking the value of 0 or = ∑ = 0
=1
, the banking market is in long-run equilibrium. If the H-statistic is not equal to 0 than the market is considered not to be in equilibrium (tested using F-test) as proposed in previous research (AlMuharrami, 2009a; Coccorese, 2013).
Data and results
Assessing the competition on the banking market in Bosnia and Herzegovina carries several problems. Due to the low level of awareness and resources, no research has been conducted on this topic using the data from the Bosnian banking market. Bosnian banking market is highly decentralized due to the constitutional provisions and consists of two separate banking markets / entities, each having their own regulations, regulatory authorities and none of them being the Central Bank. Lack of a centralized research database consisting of necessary financial data from the banking market is one of the main issues in conducting such a research.
All publicly available financial statements of banks operating in both entities in the panel period 2008-2012 are used in the empirical part of this research. As some of the banks' financial statements were not publicly available, they are not included in the sample. The data for 2007 are not included due to a relatively high share of missing financial statements. Table 2 gives an overview of the number of observations in the observed period. The bank-years not included in the analysis are small banks, banks which faced bankruptcy procedures in the observed periods and one banks operating under principles of Islamic banking. The study also excludes development banks due to their different technology, structure and goal to the commercial banks (AlMuharrami, 2008). The included data relevance is insured as in all observed years the included share of total assets does not drop below 85% of total bank industry assets. The final dataset includes 140 observations. The data is obtained from both constitutional entities Federation of Bosnia and Herzegovina and Republika Srpska.
The Table 3 gives an overview of the calculated 3 , 
The log-log price equation uses ratio of total revenues to total assets as the dependent variable and is given as follows: 
where the H-statistic is tested for equilibrium as − = 1 + 2 + 3 = 0. All of the models are created for the whole country, as well as for each of the Bosnian entities. For the whole country P-R model with natural logarithm of interest revenue (IR) used as dependent variable, cost of funds ( ) and cost of labor ( ) have a statically significant effect on the interest income, with relatively high coefficients. Cost of funds ( ) variable is positively related to interest income which can be justified by the fact that more deposit funds collected by the bank by theory leads to more loans and consecutively more interest income, ceteris paribus (significant at 1%). Cost of labor ( ) variable is negatively related to interest income (significant at 5%). The size of bank's assets ( ) as well as share of loans in total assets ( ) is expectedly positively related to interest income and is significant at 1%. Ratio of number of branches to total number of branches also exhibits
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Vol. 6 No. 1 / March 2015 expectedly a positive relationship to interest income, as bank has more branches, it should have more loan exposed customers (significant at 10%). Loan to deposit ratio ( ) seems to have a negative relationship with interest income. Indicator of largest five banks in Bosnia and Herzegovina as well as entity in which banks operate, does not seem to have statistically significant effect on the level of interest income. The Wald test does not reject the hypothesis of monopolistic market structure where Hstatistic=0 at the 5% significance level. It however rejects the hypothesis of perfectly competitive market structure where H-statistic=1 at the 5% significance level. The estimation of H=0,084 suggests that bank interest revenues in the sample period appear to be earned in conditions of monopolistic market structure on the banking market in Bosnia and Herzegovina. P-R model created for Federation of Bosnia and Herzegovina with natural logarithm of interest revenue used as dependent variable, cost of funds ( ) and cost of capital o ( ) have a statically significant effect on the interest income. Both variables ( and ) variables are positively related to interest income. Cost of funds is significant at 1%, while cost of capital is significant at 5%. Cost of funds has significantly higher effect on the interest income than cost of capital. Unlike for the model created for on the whole country level, cost of labor has an insignificant effect on interest income. The size of bank's assets ( ) as well as share of loans in total assets ( ) is expectedly positively related to interest income and is significant at 1%. Ratio of number of branches to total number of branches also exhibits expectedly a positive relationship to interest income, similar to the one detected on the country level. The Wald test does not reject the hypothesis of monopolistic market structure in Federation of Bosnia and Herzegovina where Hstatistic=0 at the 5% significance level. It however rejects the hypothesis of perfectly competitive market structure where H-statistic=1 at the 5% significance level. The estimation of H=0,105 suggests that bank interest revenues in the sample period appear to be earned in conditions of monopolistic market structure on the banking market in Federation of Bosnia and Herzegovina. P-R model created for Republika Srpska with natural logarithm of interest revenue used as dependent variable, out of the three used factor prices, only cost of funds ( ) have a statically significant effect on the interest income (significant at 1%), with very high regression coefficient. The size of bank's assets ( ) as well as share of loans in total assets ( ) is expectedly positively related to interest income and is significant at 1%. These rations are exhibiting similar effects on the dependent variable in all three models. Loan to deposit ratio ( ) seems to have a negative relationship with interest income in Republika Srpska, similar to the country-level model. The Wald test rejects the hypothesis of monopolistic market structure in Federation of Bosnia and Herzegovina where H-statistic=0 at, as well as hypothesis of perfectly competitive market structure where H-statistic=1 at the 5% significance level. The estimation of H=0,783 indicates the conclusion that bank interest revenues in the sample period in Republika Srpska appear to be earned in conditions of monopolistic competition market structure.
The second revenue model is created on the basis of total revenues ( ) as dependent variable. On the whole country level the following variables are statistically significant: , , , , , , and . We remark that , , , are in positive, while , and are in negative relation to total revenues. The cost of funds with a positive coefficient shows that the increased costs of funds leading to the higher revenue, while cost of labour with a negative sign implicates that the increased cost of labour leading to the lower total revenues. The Wald test rejects the hypothesis of monopolistic market structure in Federation of Bosnia and Herzegovina where H-statistic=0 at 5% significance level, as well as hypothesis of perfectly competitive market structure where H-statistic=1 at the 5% significance level. The estimation of H= -0,268 indicates the conclusion that bank total revenues in the sample period in Bosnia and Herzegovina appear to be earned in conditions of monopoly or perfectly collusive oligopoly market structure.
For the model using total revenues as dependent variable using data from Federation of Bosnia and Herzegovina, the following variables are statistically significant:
, , , and . We remark that , , are in positive, while , are in negative relation to total revenues. The cost of funds with a positive coefficient shows that the increased costs of funds leading to the higher revenue, while cost of labour with a negative sign implicates that the increased cost of labour leading to the lower total revenues. The directions of the relationships between the dependent and independent variabels are the same as in the whole country model. The Wald test does not reject the hypothesis of monopolistic market structure in Federation of Bosnia and Herzegovina where H-statistic=0 at 5% significance level. It however rejects the hypothesis of perfectly competitive market structure where Hstatistic=1 at the 5% significance level. The estimation of H= 0,033 indicates the conclusion that bank total revenues in the sample period in Federation of Bosnia and Herzegovina appear to be earned in conditions of monopoly or perfectly collusive oligopoly market structure.
For the model using total revenues as dependent variable using data from Republika Srpska, the following variables are statistically significant: , , and . We remark that , , are in positive, while , are in negative relation to total revenues. The cost of funds with a positive coefficient shows that the increased costs of funds leading to the higher revenue, while cost of labour with a negative sign implicates that the increased cost of labour leading to the lower total revenues. The directions of the relationships between the dependent and independent variabels are the same as in the whole country model. The Wald test does not reject the hypothesis of monopolistic market structure in Federation of Bosnia and Herzegovina where H-statistic=0 at 5% significance level. It however rejects the hypothesis of perfectly competitive market structure where H-statistic=1 at the 5% significance level. The estimation of H= -0,058 indicates the conclusion that bank total revenues in the sample period in Federation of Bosnia and Herzegovina appear to be earned in conditions of monopoly or perfectly collusive oligopoly market structure.
The P-R price model is created on the basis of ratio of total revenues to total assets (TR/TA) as dependent variable. On the whole country level the following variables are statistically significant: , ,
The model shows that , , , are in positive, while , , and are in negative relation to total revenues to total asset ratio. The Wald test rejects the hypothesis of monopolistic market structure in of Bosnia and Herzegovina where H-statistic=0 at 5% significance level, as well as hypothesis of perfectly competitive market structure where H-statistic=1 at the 5% significance level. The estimation of H= -0,268 indicates the conclusion that bank total revenues in the sample period in Bosnia and Herzegovina appear to be earned in conditions of monopoly or perfectly collusive oligopoly market structure.
The model created with data from Federation of Bosnia and Herzegovina the following variables are statistically significant: , , is in negative relation to total revenues to total asset ratio. The Wald test did not reject the hypothesis of monopolistic market structure in of Bosnia and Herzegovina where H-statistic=0 at 5% significance level. The Wald test rejected the hypothesis of perfectly competitive market structure where H-statistic=1 at the 5% significance level. The estimation of H= -0,058 indicates that bank total revenues in the sample period in Federation of Bosnia and Herzegovina appear to be earned in conditions of monopoly or perfectly collusive oligopoly market structure.
We also tested the banking market of Bosnia and Herzegovina as well as its entities for long-run equilibrium using an adequate transformation of ratio of pre-tax net profit to total asset (1+ROA) as the dependent variable. The Wald test for models for whole country as well as for the Republika Srpska model do rejected the null hypothesis H-statistic=0, which indicated that in the observed period the two banking markets are not in a long run equilibrium, while the model for Federation of Bosnia and Herzegovina, shows that its banking market is in the long-run equilibrium, as the Wald test does not reject the hypothesis that H-statistic=0.
Conclusions
This paper investigated the market structure of the banking market in Bosnia and Herzegovina and its constitutional entities using k-bank concentration ratio (〖CR〗_k) and Herfindahl-Hirschman Index (HHI) and the monopoly of banks using the Panzar-Rosse H-statistic during the period of 2008 -1012. The results show that the both concentration ratios calculated for loans, deposits and total assets are exhibiting fairly high level but have a decreasing trend between 2008 and 2012. The Panzar-Rosse H-statistic suggests that banking market of Bosnia and Herzegovina observed as a whole and banking markets of constitutional entities that act as separate banking markets, tend to exhibit similar market structure results in most of the created models. Banks operating on the banking market in Bosnia and Herzegovina seem to be earning their total and interest revenues under monopoly or perfectly collusive oligopoly, with an exception for the Republika Srpska market in the model using interest revenues as dependent variable, with the H-statistic of 0,783 indicates monopolistic competition.
The estimates of the Panzar-Rosse H-statistics of a static model suggest that the Bosnia and Herzegovina Republika Srpska banking market were characterized by disequilibrium and equilibrium for Federation of Bosnia and Herzegovina over the period between 2008 and 2012. In other words the study has shown that there was some correlation between return on assets and the prices of used factor inputs. As to our knowledge no similar studies have been conducted so far on either the Bosnia and Herzegovina or to its neighbouring countries, no comparative conclusions are viable.
This research and its results are limited to one country and bank financial data published on their own or regulatory authorities' and financial markets' web sites. We propose further research in this area, using data from more than one developing country, and their comparison to results obtained for developed countries. Such
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